Mechanism of cytotoxic action of azaguanine and thioguanine in wild-type V79 cell lines and their relative efficiency in selection of structural gene mutants.
The cytotoxic effects of azaguanine and thioguanine have been compared in two wild-type V79 cells. To achieve equitoxic effects in both cell lines a 10-20-fold higher concentration of azaguanine than thioguanine was required. Affinity of HGPRT for azaguanine was 10-fold lower than for hypoxanthine in both cell lines and was similar to that for thioguanine in V79S cells. Affinity for thioguanine differed by a factor of 3 in the two cell lines. The rate of cell kill by azaguanine was markedly slower than by thioguanine in both cell lines. Reduction of whole cell uptake of [14C]hypoxanthine incorporation by unlabelled azaguanine was only demonstrable after prolonged incubation periods as was incorporation of [14C]azaguanine into acid-insoluble material. Experiments with cell-free extracts indicated that hypoxanthine acts as a non-competitive inhibitor of the enzyme. The slow rate of dissociation of the HGPRT-azaguanine complex is reflected in the slow rate of killing of wild-type cells. Clones resistant to the cytotoxic effects of these analogues have been selected from both cell lines and have been shown to possess HGPRT with altered kinetic properties. Our data suggest that azaguanine and thioguanine may select for mutations at different sites on the HGPRT molecule in V79 cells and provide possible explanations for the differences in effectiveness of these two agents reported in other cell lines.